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raw code
syntactic layer
i/o specifications (data, parameters, formats),
     command−line synatx
semantic layer
characteristics, sub−modules selection/sequencing,
    parameter tuning, result evaluation
strategic layer
failure handling strategy, operating mode, etc.
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Programming language C++/Lisp
Interface for engine
design
 Communications
    
Expert
End−User
Structures and instructions 
Engine Designer
Language for knowledge
description (Yakl)
Knowledge Base verificator
Graphical interfaces for
visualisation and execution
Parser/Translator
of Yakl
Graphical interfaces
for execution
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qcTYRfcS=epb`lYn`rpÊsews_²  ~R^aegS=eg[]eplTfc~T_^a`r[]fl^¢S=`Ê¸`lbmOnegT_lT`= RYbd[]epflY`rpe [zÊ *]¬  ¦ po[aOR^aT_s]ORflwtepYRq ,²4e [
O`lsepYR~RR[¶`rYt=fl[a~R[¶`l^]qcRS=TY\[as_oc`lYnt=~R^aT_bflYnteg[]epflYso\egYkfc^atRT^.[afTÈTMb[aT&*]¬  ¦ pofcYkegYn~R[¶tn`3[a`
 fc^]Sk`r[-,d²¢WÇ[asb`rppegYRq%sÊuY\[a`rÈÉepgACTepYnsz[m`rY\[]ew`3[aT_tº`r[¢TÈTMb[aegfcYµ[]epS=Teg[]Oµ[aORT`cbd[]`rA`lgnT_s4fl
`l^]qcRS=TY\[as_²
fc^4~R^aegS=eg[]eplT ,4s]RiÇfl~CT^m`3[]fc^as_²PNPORTÊÉ[]OnT^aT fl^aTbfc^]^aT_s]~CflYnt%[]fÉtT_bflS=~Cfcs]e [aegfcYnsP[]O`3[`l^]Tsn`lgpÊ
~n^]TMtT´nYnT_tkuÊ[]ORTTÈ~CT^][egY[]ORT|±uYRf3gTMtqlT¢n`ls]Tl²HNPORT¢sn`lR[zÊu~CT_s6frtTMbflS=~Cfcs]e [aegfcYns`l^]T|s~CTi
bep`lgewsa`3[]epflY *¯fl^`rg[]T^aYn`r[]eplT ,os]T \RT_YnbTco~n`l^a`lgpTjo`lYntµeg[]T_^a`r[]epflYÔ²4WZY`rpb`csTMs[aORTs]RiÇfl~CT^m`3[afl^ms
epY`tT_bflS=~f\seg[]epflYS=`ÊhepY[]n^]YCTTeg[]ORT_^6~R^aepSheg[]eplTMsfc^6bflS=~f\seg[]T|flYRTMs² uepYnbTs]TlT_^a`lRfl~CT^m`3i
[afl^ms4b`lYºbfcYnb^aT[aTpÊ%^aT_`lgewsTfcYRT`lnsz[a^a`cbd[ RYbd[]epflY`rpe [zÊ%[]ORThs~CT_bep`lgewsa`3[]epflYµtTMbfcSh~Cfcs]eg[]epflY¸[zÊu~T
~n^]f3uewtT_s`¸P`ÊºfrPql^afln~RegYnqÉfc~T_^a`r[]fc^asepY\[]fºs]TSk`rY\[]ewb=ql^afln~nsbfc^]^aT_s]~fcYntepYRq%[]fµ[aORTbfcS=ShfcY
 nYnbd[aegfcYn`rpe [zÊ[]ORT_Ê%`cbmORegT_lTc²NPORewseps¢`=Yn`3[aR^a`lÔP`ÊfrHTÈ~R^aT_sasepflY fl^4Sk`lY\Ê%TÈ~CT^][asCT_b_`rns]Te [
`lgpf34sAgT_lT_psHfl³`lnsz[a^a`cbd[aegfcY`rCf3lT6[]OnTgT_lTfl³s]~CT_beg´bPfc~T_^a`r[]fl^ms_²NPORTPTÈewsz[aTYnbTfrn[aORT_s]T4`rg[]T_^i
Y`3[]eplTMsÔpT_`ctRs [af¢`^aepbmORT_^`lYntS=fl^aT nTÈepRpT±uYRf3pT_tqcT.n`ls]Tloeg[]O`ewtT_^^m`rYRqcT.frR`r~n~Rgewb`lRepgeg[zÊl²
WZY`s]T \RTY\[aep`ltTMbflS=~Cfcs]e [aegfcYÀs]flS=Ts]RiÇfl~CT^m`3[]fc^as4S=`Ê¸CTfc~[]epflYn`lF²NPORT_s]TtRT_bfcS=~f\seg[]epflYns
iZ`3[Pte! CT_^]T_Yc[PpTlT_ps6fr`lns[]^m`lbd[aegfcYiSns[¶T_Ynteg[]O%~R^]epS=e [aegcT¢fc~T_^a`r[]fl^ms_²' bfcSh~Cfcs]eg[]T¢fc~T_^a`r[]fc^
ews[aORT^aT fc^]T=^aT´nYRTMt egY\[]fµeg[assniÇbflS=~CflYRT_Yc[ms²WZY+`ctRteg[]epflY []f¸[aORTbflS=S=flY+egYR fl^aS=`r[]epflYÔo[]ORT
P`Ê=[]fk^aT´YRT`hbflS=~Cfcs]e [aTfc~T_^a`r[]fc^¶ewsPTÈ~R^aT_sas]T_t%\Ê  
  flY\[]^afl epY fc^]Sk`3[aegfcY%`lfc[[]ORT[zÊu~CTfrHtT_bflS=~f\seg[]epflYÉepYc[afksRRijfc~T_^a`r[]fl^ms_o
 }T T_^]T_YnbTMs¶[]f=[aORTsnijfc~T_^a`r[]fc^as * Tc² q²gouÊ[aORTep^Yn`lShTMs ,
 |`r[a`Inf3ÆegY fc^]Sk`r[]epflYµCT[z¶TTY`=¯`3[aORT^fl~CT^m`3[afl^¢`lYntµeg[assfcYns¢`lYntºtR`r[a`.nf3ÆCT[z¶TT_Y
sfcYnsPepY¸`=s]T \RT_Yc[aep`lÔtT_bflS=~Cfcs]e [aegfcYÔ²
 tRteg[]epflYn`lcb^]eg[]T_^]ew` *  fc^bmORfcepbT_s_o_fc~[]epflYn`ll`r~n~Rgewb`r[]epflYnsÔfrRsnijfc~T_^a`r[]fc^as_o`rYt^]T_~n`rep^s[]^m`3[i
TqcÊ ,
'(
¼|½¾¿À§3° ÀÁ¢ÂnÃ½Ä_Â  ¬¬£a¬°a¬§3° 	©¬£
À§3°n«n§  R
SEQUENCE
Composite (rc  )
Programs
(p )i
Programs
(p )i
Programs
(p )i
ITERATION
SEQUENCE
Primitive
(rp  )i
j
ALTERNATIVE
PARALLEL
//
Programs
(p )i
$AepqlR^aT%R²    ªbfcSh~Cfcs]eg[]Tfc~T_^a`r[]fl^h`rYnt+eg[ashs]RiÇfl~CT^m`3[]fc^as_²  flS=~Cfcs]e [aTfl~CT^m`3[afl^ms`r^aT^aT~R^aTi
s]TY\[aT_tÉuÊOReg[]Ts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TÈR`rS=~RpT ,d²
 T tRe. ³T^aTY\[]ew`3[aTº[z¶f-b`r[]T_qlfl^aepT_skfl`r^aqlRS=TY\[mso4tR`r[a`"`rYnt ~`r^m`rS=T[aT^`l^]qcRS=TY\[as_² `3[a`
`l^]qcRS=TY\[asOn`cT´RÈTMt-3`rpRTMs=ORepbmO `r^aTÉs]T[= fc^kegYR~n[tR`3[m` *a¬ ¦ po`rY egYn~R[k^a`ËegSk`rqcT ,ofl^
bflS=~R[aT_t· fl^hfl[a~R[ktR`3[m` *a¬ ¦ -`lY·flR[]~R[s]TqcShT_Y\[]T_t·egSk`rqcT ,²+xH`l^a`lShT[]T_^h`l^]qcRS=TY\[as`r^aT
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Identification of starting supervision operator
user’s request in/out types 
& operators functionalities and in/out types
Construction of solution plan
add starting supervision operator in current plan
A current operator exists in plan
        (i.e. not yet executed)
true
prepare operator = initialise parameters
initialisation rules
or default values 
test                          of operator
true
execute operator
evaluate results
ok, continue
using 
primitive 
composite: 
      decompose
using
apply repair strategypb,
repair
real
simulation
execute program
generate script
sequence
alternative
add sons in current plan
−choose best son
 
−add son in current plan
choice rules 
execute effects
stop
false
stop
false
  => bactrack in plan
   or re−execute current operator
skip to next operator not yet executed in plan
test optionality of operator
optional and not applicable
not optional or applicable
optionality rules 
using
using
postconditions
test                        of operatorpreconditions
using
using
I−O relations
&calling syntax using
I−O relations
& calling syntax 
using
effects using
evaluation
rules 
using
repair rules 
adjustment rules using
no
stop (the current plan
        is a solution)
yes
body and flows
none found in KB
stop 
starting operator found
Evaluation and Repair
Execution
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2
User Request
  − Functionnality : F1
  − Data : D1 type T1
               D2 type T2
Knowledge Base
operators achieving
functionality F1
T4
T3T1
T2
T3
T’1
T2(T’1 super−type of T1)
A B
C
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or
Sequence
init. criteria
1
2 3
5
choice criteria
4
6
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C2 C2
P
C1 C1
P
Z(out)
Y1(out) X2(in)
Y(out)X(in)X(in) Y(out)
Flow
Distribution
Sequence (Distribution and Flow) Alternative (Distribution only)
K(in)
X1(in) Y2(out)
Distribution
Distribution
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in case 1 use_operator child1
in case 2 use_operator child2
in case 3 use child3.1 AND child3.2
       i.e. use child3
child1
child3.1
child2
child3.2
Composite
   child3
Composite
   parent
"or"
"sequence"
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Child6
Son2
Child7
Composite
   Child3
Composite
   Parent P
problem detected
   on output=> repair
output
1) Assessment:
output
2) Repair : send_down
      problem to Child1
4) Repair : 
asses_operator Child5 problem
    => re_execute
5) Adjustment : modify
    some parameter value
State 1 : plan = ... P
State 2 : plan = ... (P) Child1 Child2 Child3
.......
State n : plan = ... (P) (Child1) ... (Child2) (Child3) Child4 Child5
State n+1 plan = ... (P) (Child1) ...(Child2) (Child3) (Child4) (Child5)
problem detected
State 2 : plan = ... (P) Child1 Child2 Child3
........
State m : plan = ... (P) (Child1)... (Child2) (Child3)  Child4 Child5
output
bactrack to state 2 (where Child1 
was not yet decomposed) 
execution of new line continues
re−execution
leading to a new state m
Evolution of the plan:
decomposition of P
decomposition & execution 
of children 1 & 2
and decomposition of Child3
execution of children 4 & 5
P not yet decomposed
Child4 Child5
Composite
   Child1 3) Repair : 
send_down
  problem to Child5
and so on...
Start a new line of reasoning
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